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ABSTRACT
SAMANTHA JEAN GREY:“I’m not a math person”: An examination ofhow parents
and peers affect the ways in which students engage with mathematics.
(Under the direction of Angela Barlow)

Culture plays an important role in influencing the ways in which students engage
'^ith mathematics. This study sought to examine the ways in which the culture ofthe
home influences the mathematics identities that students bring to the classroom. The
researcher recruited participants from a college algebra class taught at a public university.
The researcher interviewed four participants from the sample to collect their narratives
for analysis. The results ofthis study indicate that parents and peers influence students’
mathematics identities in powerful and unexpected ways, especially when there is
disagreement between the explicit and implicit messages that they communicate about
the importance of mathematics.
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Chapter 1: Introduction
Mathematics acts as a gateway to a number ofincreasingly lucrative careers in
today’s technology oriented world. Careers in engineering, computer science, scientific
research, and business are often only viable for students who are able to demonstrate a
track record of success in their mathematical pursuits. Studying mathematics improves
students’ analytical thinking and equips them uniquely to solve problems in the real
world. For these reasons, it is imperative that educators seek to prepare their students to
enjoy mathematics and to experience success in mathematics. Given this premise,
researchers in mathematics education have sought to isolate the factors that influence
students’ success in mathematics(Baker, Gersten, & Lee, 2002; Gupta, Harris, Carrier, &
Caron, 2006; Wheland, Konet,& Butler, 2003). The role played by the culture to which a
student belongs is one such factor (Diversity in Mathematics Education Center for
Learning and Teaching [DiME],2007).
The Role of Culture
In considering the role played by culture, it is important to first explain
thoroughly what is meant by the term culture, because it is a term that is surprisingly
resistant to a simple definition. In the past, researchers have used the word culture
interchangeably with race and ethnicity (DeCuir & Dixon,2004; Kantor & Lowe, 2004).
The downfall in doing so is that the view of culture that this produces is entirely
deterministic, such that the student is granted their culture by accident of birth and thus
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cannot exercise any control over it. This leads readily to the perception of culture as a
possible problem or deficit in students’ educational experience. For example, Lubienski
(2000,2002)found that high socioeconomic status(SES)students responded positively
to mathematical discussions in class by easily contributing to and sorting out the ideas
presented. The lower SES students, however, felt frustrated by the same experience and
wanted the teacher to show them how to do the problem instead. A naive interpretation of
this would be that lower SES students are disadvantaged in the modem standards>based
classroom. This interpretation, however, fails to take the ways in which lower SES
students reason and communicate into account(DiME,2007). Therefore, instead of
seeing culture as something static that influences students in undesirable ways, it is
preferable to see culture as something fluid that can influence students’ academic pursuits
in positive ways.
Due to the difficult intersections between race, ethnicity, power, socioeconomic
status, and culture, it is difficult to assign a robust single-sentence definition to the term
culture. In grappling with this need for a definition, Lerman(1994)commented that
culture is “...ordinary. It is something that we all possess and that possesses us”(p.l).
Cultural anthropologist Clifford Geertz(1973)felt that culture consists of“webs of
significance”(p.5) that we ourselves have spun. This view of culture is perhaps the most
preferable when studying the role that culture plays in the way students experience
mathematics because it asks us to consider culture not as something a student is bom to.
but as a function of choices made by the student in the course of his or her life.
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In 1992, Schoenfeld stated that he believed the follov^ng:
The key ... lies in the study of enculturation, of entry into the mathematical
community

If we are to understand how people develop their mathematical

perspectives, we must look at the issue in terms of the mathematical communities
in which students live and the practices that underlie those communities’"(p. 363).
This process of enculturation is of particular interest in several spheres. The first and
most obvious is the culture of mathematics within the classroom, which can perhaps be
best understood by looking to the community of tailors in Monrovia studied by Jean
Lave. Schoenfeld summarized Lave’s findings on what learning to be a tailor means as.
The apprentice tailors are apprenticing themselves into a community, and when they
have succeeded in doing so, they have adopted a point of view as well as a set of skillsboth of which define them as tailors”(Lave, 1988, as cited in Schoenfeld 1989, pp. 8586). Thus, it is reasonable to expect that for students to experience success in
mathematics, they must learn not just the mechanical skills taught in the classroom, but
also begin to see the world as mathematicians. The classroom must be a transformative
experience for them.
However, students rarely, if ever, come into the classroom as blank slates. Rather,
they come to the classroom with some notion of who they are with regards to
mathematics based on their interactions with their parents, peers, and other community
members. Even when they are of school age, students spend almost six times as much
time outside classrooms than in them, and thus continue to feel the influence of their
parents and peers(Walberg, 1984).
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The Role of Mathematics Identities
When considering the mathematics identities held by African-American students,
Martin’s seminal analysis ofthe subject made use ofa framework that examined
interactions at four levels, namely, the sociohistorical level, the community level, the
school level, and the intrapersonal level (Martin, 2000). At the commimity level, Martin
stated, “Parents and community members respond to their experiences in ways that send
implicit and explicit messages—^positive and negative—about the importance of
mathematics to their children”(p. 38).
In the field of reading education, one ofthe strongest recommendations made to
parents is that they must read to and with their children, because children whose parents
read to them become better readers and perform better in school(Snow, Bums,and
Griffin, 1998). Children who are read to in this fashion are given a strong and clear
message that reading is important and enjoyable and that being readers is part of their
identity as a family. It is highly desirable to demonstrate the same principles in the field
of mathematics education in order to encourage parents to share the world of
mathematics with their children and to be willing participants in the process of building
positive mathematics identities for their children.
Research Questions
In order to examine the ways in which parents, peers, and community members
exert influence over students, this study posed the following questions:
1. In what ways are students’ mathematics identities influenced by their parents and
peers?
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2. How do the implicit and explicit messages that parents and peers send to students
about the importance of mathematics differ?
Significance of the Study
The work presented in this study makes contributions to the larger body of work
in mathematics education research that seeks to understand the role played by culture in
mathematics education. In particular, this study aids in understanding the ways in which
students of mathematics interpret the messages they receive from their parents and peers
about the importance of mathematics. Furthermore, the findings presented in this study
serve as an informational resource for parents who wish to acquire more effective ways to
communicate with their children about the importance of mathematics.
Definition of Terms
The following terms will be used tliroughout this study.
Culture: A fluid construct based on social interactions that is constantly
negotiated between individuals and within the groups to which they belong. A discussion
of this definition is presented in Chapter 2.
Mathematics identity: A student’s beliefs about his or her ability to perform in
mathematical contexts as well as his or her beliefs about the importance of mathematical
biowledge.
Summary
Chapter 1 was organized to introduce the study by addressing the importance of
the role of culture with regards to mathematics education as well as how culture impacts
the mathematics identities that students bring to the mathematics classroom. The chapter
also presented findings in the field of reading education that motivated this study. Finally,
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the chapter included the research questions addressed by the study as well as the
significance ofthe study in the larger context of research in mathematics education.
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Chapter 2: Literature Review
The research questions posed in Chapter 1 sought to examine the ways in which
the parents and peers impact the mathematics identities that students bring to the
classroom. The literature relevant to this study centers on the question of how students of
mathematics form and negotiate their mathematics identities. This literature falls into two
broad categories of work in mathematics education research. The first category examines
the role of culture in mathematics education and relates it to the ways in which students
engage with mathematics. The second category examines issues of affect in mathematics
education with the implication that paying attention to affective issues informs the
understanding of how students form their mathematics identities.
This chapter will begin by presenting an expanded discussion ofthe two terms
defined in Chapter 1. This discussion will be followed by a discussion ofthe two
categories of work previously mentioned. The themes found in these categories are
organized according to frameworks proposed by Martin (2000) and McLeod (1992). The
overall organization ofthe themes and these categories is hierarchical in nature, with the
broadest spheres of influence on identity at the top and the narrowest at the bottom.
The Meaning of Mathematics Identity and Culture
When researchers speak ofstudents’ mathematics identities, they refer to
students’ beliefs about their ability to perform in mathematical contexts as well as their
beliefs about the instrumental importance of mathematical knowledge (Martin, 2000).
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This definition allows researchers to distinguish not only between positive and negative
mathematics identities, but also between normative and oppositional identities as they
reveal themselves within the classroom (Cobb, Gresalfi, & Hodge,2009). As Wenger
observed in 1998,“the concept ofidentity serves as a pivot between the social and the
individual”(p. 145). In keeping with this idea, students’ mathematics identities serve as a
pivot between the cultural mathematical norms to which students are exposed and the
ways in which these students then choose to engage with mathematics both in the
classroom and in the real world.
Further, in order to explore the influence of culture on the process of enculturation
and identity formation, as described by Schoenfeld (1992)in his call for further research
on the topic, it becomes necessary to develop a deeper understanding of what is meant by
the term culture as used by researchers in mathematics education and in what contexts
this term has historically been used. There is little agreement in the field on the definition
ofculture (Presmeg, 2007). This can be ascribed in large part to the difficulty inherent in
drawing precise distinctions between the domains ofrace, ethnicity, socioeconomic
status, and culture. Despite this difficulty, researchers in the field of mathematics
education have generally agreed upon treating culture not as a static and deterministic
construct, but rather as a fluid construct that is constantly negotiated between individuals
and within the groups to which these individuals belong(DiME,2007). Further, it is
possible for an individual to be a member of more than just one culture(Lave & Wenger,
1991), which naturally encourages deeper study into how the various cultures to which an
individual belongs interact within that individual (Martin, 2000).
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Culture in Mathematics Education
Less than three decades ago, the prevailing view of mathematics was that it was
the only subject in the secondary school curriculum that was entirely value- and culturefree (Presmeg, 2007). As pleasant a fiction as this may be, the last two decades of
research in mathematics education have shown that this notion is, in fact, false. The field
of mathematics education is no more immune to issues of culture, power, and race than
any other(Cobb & Nasir, 2002; DiME,2007; Martin, 2000). Much ofthe current
literature on this topic is motivated by analyses of school achievement, course-taking
patterns, and standardized-test data that have revealed patterns of social inequities(Cobb
& Nasir, 2002).
Martin’s(2000) multilevel framework (see Figure 1)for analyzing mathematics
socialization and identity among African-Americans is of considerable use in trying to
understand the large variety of ways in which the construct of culture interacts with
mathematics education. Although the fi*amework specifically addresses issues faced by
African-American students, the analysis that follows will attempt to generalize the
framework in order to illustrate and organize literature that engages with the role of
culture in mathematics education. The goal in doing so is to acknowledge the fact that
without the guiding influence of this framework, it would not have been possible to
thoroughly appreciate the subtle nuances with which the literature treats the concept of
culture.
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Figure 1. Hierarchical representation of Martin’s(2000)framework. The arrows represent
the flow of influence from each level towards the formation of students’ mathematics
identities.

The sociohistorical level. The first level ofthe framework is the sociohistorical
level, which examines “the historically based discriminatory policies and practices that
have prevented African-Americans from becoming equal participants in mathematics”(p.
29). This level of the framework generalizes readily to the study of the ways in which
social inequities in mathematics education have been peipetuated. Researchers connect
with this level of the framework when they note that the field of mathematics education
lacks deep research and analysis in the ways that these inequities were established (Cobb
& Nasir, 2002; Cooper & Dunne,2000; Lubienski 2002; Tate, 1997).
The discussion of differential achievement across various groups of students of
mathematics was thus reframed as an issue of equity. This allowed researchers to shift
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their focus from deficiencies in these students and their cultures to deficiencies in the
educational opportunities afforded them(Cobb & Nasir, 2002). In doing so,the field is
moving away from,as Lave(1988)noted, blaming the victims and towards implicating
the educational institutions that are complicit in the ongoing renewal ofthese inequities
(Martin, 2000).
In commenting on the lack ofresearch on these historical inequities, Secada
(1995) proposed that the field of mathematics education research has traditionally relied
on borrowing theoretical constructs from psychology and thus research that is not cast in
what he called this “dominant psychological discourse” is generally marginalized.
Alternatively, Lubienski(2002) proposed a less malicious intent behind this lack of
research when she noted that the field has devoted considerable if not sustained attention
to the issue of equity and culture. She further stated that there is an inherent difficulty in
conducting such research because it demands that the researcher be simultaneously
grounded in research methods in mathematics education as well as other fields such as
anthropology and sociology. Despite this lack ofresearch, it is heartening to note that the
researchers mentioned above have brought attention to the problem and have issued a call
for more research on the topic ofthese historical inequities in mathematics education.
One of the difficulties of conducting such sociohistorical research in the context
of mathematics education lies in the various language barriers presented in the case of
recent immigrants from developing nations. However,the experiences of AfricanAmericans and their historical struggles with equitable education are somewhat better
documented in this country. Martin (2000)repeatedly referred to ways in which careers
involving mathematics were long considered closed to African-Americans. This historical
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denial reveals its influence in unpredictable ways at the next level of Martin’s framework,
with some parents anticipating a continuation ofthis legacy for their children and others
encouraging their children to overcome it. Overcoming such a legacy requires courage in
the face of knowledge that indicates that as many as 50 percent ofincoming freshmen at
state universities who want to go into science and mathematics cannot pass college
algebra. As Moses(2009)remarked, this kind of courage is “not physical courage; it’s
intellectual and knowledge-based”(p. 379). It is to be expected, then, that such courage
should arise notjust from the students facing these obstacles but also the communities
from which they hail.
The community level. The second level ofthe framework is the community
level. Here, Martin elaborated on the community and cultural beliefs to which AfricanAmerican students are exposed. In recent years researchers have connected with this level
by considering the local and home communities to which students belong as an integral
part of the process oflearning(Cobb & Hodge,2002; Lave, 1988; Lave & Wenger, 1991;
Wenger, 1998). Lave and Wenger in particular acted as leaders in this research when they
proposed their theory of situated learning. They rejected the notion of learning as
something that occurs only in the classroom, separated from the rest ofthe students’
activities and suggested instead that a great deal of what students learn stems from their
membership in a number ofcommunities of practice(Lave & Wenger, 1991; Wenger,
1998). Through their participation in these communities of practice, students experience
learning in authentic contexts and undergo a process of enculturation. This idea is best
illustrated by Lave’s work in Monrovia in which she studied a community of tailors and
found that over the course of their apprenticeship, novice tailors learned not just the basic
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skills necessary to their trade, but also adopted a way ofseeing the world as a tailor(Lave
as cited in Schoenfeld 1992). The apprentices started out at the very edges of what Lave
called “the community of practice” and slowly worked their way deeper into the
community over the course of their apprenticeship. In doing so, the young apprentices
adopted the perspectives held by the larger community and came to see themselves as
tailors.
It is interesting to note that research that focuses on students’ home communities
has largely concentrated on the ways in which they practice mathematics in authentic
contexts at home, e.g. grocery shopping(Lave, 1988), selling candy(Nimes, Schliemann,
& Carraher, 1993), laying carpet (Masingila, 1994),fanning sugar cane (de Abreu, 1995),
and playing basketball (Nasir, 2002). In each ofthese studies, the researchers found that
students engaged with mathematics in ways that were unexpected based on an analysis of
the students in the context of their classrooms. This point was perhaps most poignantly
stated by Carraher(2008), who commented that when he conducted his first study on the
children selling candy on the streets of Brazil in 1982, the reasons why these children
were failing in academic settings were well known: the children were poor,
undernourished, and prone to cognitive-developmental lags; their parents did not
prioritize education in the course of their daily struggles; their teachers were
undereducated; and the school day lasted a mere three hours. In the face of all this
conventional wisdom, Carraher found that these children were surprisingly adept at
practicing mathematics in the context of their street business. He compared the impact of
this finding to the famous Rosenhan(1973)experiment, which shook the very
foundations of modem psychiatry when it found that once the sane pseudo-patients
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participating in the experiment checked into mental institutions, not a single one ofthem
could convince hospital staff of their sanity (Cairaher, 2008).
In contrast, it is relatively difficult to find research that expands on the ways in
which the culture of the home shapes the mathematics identities that students bring to the
classroom. Moll(1997)came close to this idea when he collaborated with teachers to
conduct investigations in the students’ homes to better shape what he called culturallyrelevant instruction in the classroom. Martin(2000)is perhaps the only researcher who
directly engaged with the analysis of how the culture of the home impacts the
mathematics identity the student brings to the classroom. To do this, Martin relied
heavily on ethnographic interviews with parents and community members to get a sense
of their own experiences with mathematics. One of the most hopeful findings in his
research was that not all parents turned early, negative experiences with mathematics into
a lifelong distaste for mathematics. Some ofthese parents, on recognizing the
instrumental importance of mathematics, reinvested in mathematics learning and revised
their goals and expectations for the sake of their children.
The school level. The third level of Martin’s(2000)framework is the school
level. Here, his primary focus was “the negotiation of mathematical and social norms that
occurs in African-American students’ classrooms”(p. 31). In examining this issue,
Martin expanded on students’ beliefs about mathematics, teachers’ beliefs about student
abilities and motivation to learn, teachers’ curricular goals and content decisions, and the
ways in which these forces interact within the classroom to define the culture ofthe
classroom. In other words, this level of Martin’s framework could perhaps be better
described as the classroom level. Researchers seeking to understand the culture of the
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mathematics classroom connect with this level ofthe framework(Cobb et al., 2009; De
Corte & Verschaffel, 2007; Henningsen & Stein, 1997; Staub, 2007).
This level of Martin’s framework is possibly the best represented in the available
literature in this category. Researchers conducting studies at this classroom level have
generally chosen to examine the nature of discourse taking place in the classroom as well
as the mathematics identities held by the students involved. Cobb et al.(2009), for
instance, proposed an interpretive scheme for analyzing mathematics identities in the
classroom by comparing and contrasting the notion ofthe normative identity of the
classroom with the personal identities held by the individual students. Here,the
normative identity was defined as the identity to which a student would need to conform
in order to experience success in the classroom. Alternatively, the personal identity, can
overlap with this normative identity, stand in opposition to it, or lie anywhere in between.
Cobb et al. did not address the mathematics identities that students bring from their home
communities and instead concentrated solely on the identities as they formed within the
evolving culture ofthe classroom. Similarly, Henningsen and Stein (1997)concentrated
solely on analyzing classroom culture by examining classroom norms as established by
the teacher without addressing whether and how this connects vsnith the mathematical
norms to which the students have been exposed in their home communities.
Martin’s(2000)findings at this level ofthe framework centered mainly on the
resistance met by teachers attempting to introduce a reform-based mathematics
curriculum in the classroom. He noted that this resistance coming from students and
parents alike was grounded in the beliefs that these students and parents held about what
mathematics is, and more importantly, what it is not. To a student(or parent) who firmly
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believes that math is only that which is immediately numerical in nature, the idea of
writing and talking about mathematical ideas in plain language can be frighteningly
foreign.
Martin (2000) also stated that parents who were not very involved with their
children’s schooling communicated a strongly negative message about the importance of
doing well in the mathematics classroom. The impact ofthis message was then played
out in the form of students experiencing low motivation and achievement in the
mathematics classroom. Even the parents who attempted to communicate the importance
of mathematics to their children found this message undermined when they did not
directly engage with their children’s educational experiences(Martin, 2000).
The intrapersonal level. The final level of Martin’s framework is the
intrapersonal level, although it is perhaps better described as the personal agency level.
He explained that this level “focuses on successful African-American students and
addresses a variety ofthemes that account for their success in spite of or in light ofthe
contextual forces they encountered”(p. 31). In other words, this idea of personal agency
accounts for the ways in which individual students work with or overcome the cultural
forces surrounding them to achieve success in the mathematics classroom.
At this level, the notion of identity serving as pivot between the social and the
individual (Wenger, 1998)comes to the forefront. Some researchers have approached this
issue by considering the culture ofthe classroom and how students’ mathematics
identities facilitated their interactions within that classroom. Boaler and Greeno’s(2000)
analysis of the identities that AP Calculus students developed in two very different
mathematics classrooms was representative ofthis type of study, and additionally was an
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important precursor to the interpretive scheme for analyzing such identities in the
classroom described by Cobb et al.(2009). This interpretive scheme connected vvith this
level of the framework when the researchers focused on students’ views of what it means
to “know and do mathematics in the classroom, and whether and to what extent they
come to identify with classroom mathematical activity”(pp. 42-43).
Martin’s(2000) work at this level ofthe framework concentrated on the various
attitudes and beliefs to which successful students have to conform in order to be
successful. He described the idea ofthe normative identity as defined by Cobb et al.
without labeling it as such. In particular, he noted that successful students had to define
themselves as being in opposition to the traits held by unsuccessful students who were
not similarly motivated to achieve.
Affect in Mathematics Education
Bloom’s Taxonomy divided educational objectives into three domains, namely,
cognitive^ affective, and psychomotor(Bloom, Engelhart, Furst, Hill, & Krathwohl,
1956). As Secada(1995) noted, the field of mathematics education has largely relied on
studying the cognitive domain in language borrowed from psychology. Due to the
influence of behaviorism on educational psychology,the affective domain was not given
much attention in research until the last three decades, when researchers began to
examine the interactions between the affective and the cognitive domains(Reyes, 1984).
In 1992, McLeod proposed a reconceptualization of affect in mathematics education in
response to what he called a rising interest in studying affect in students. The reason for
this rising interest can be attributed to the findings that attitude towards mathematics is
related to achievement in mathematics(Reyes, 1984)and that having or encouraging a
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positive attitude towards mathematics is significant in and of itself(Zan, Brown, Evans.
& Hannula. 2006).

Most INTENSE
Least INTENSE

ions

Attitudes

Beliefs

A

Mathematics
Identity

L J

Least STABLE
Most STABLE

Figure 2. McLeod’s(1992) conceptualization of affect. The three main concepts lie on a
continuum of increasing stability and decreasing intensity. Each of these concepts in turn
helps shape students’ mathematics identities.

McLeod’s(1992)conceptualization of affect (see Figure 2)identified tliree main
concepts, which were beliefs, attitudes, and emotions. Of these three, beliefs were labeled
as being the most stable and least intense, and emotions the least stable and most intense.
with attitudes lying between the two on this continuum of increasing stability and
decreasing intensity.
Beliefs about mathematics, self-concept, and confidence. Research on beliefs
in mathematics education has often centered on results from research in problem solving.
One such result is that students’ beliefs about mathematics can serve to weaken or
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strengthen their ability to solve non-routine problems(Schoenfeld, 1985). Lubienski and
Shelley’s (2003) analysis of the results from the 1990,1996, and 2000 National
Assessment of Educational Progress(NAEP)confirmed this finding. In seeking to
identify student beliefs about mathematics that may serve to explain achievement gaps,
this analysis found that black and Hispanic students were more likely tlian white students
to agree with the statements,“There is only one correct way to solve a math problem”
and “Learning mathematics is mostly memorizing facts.”
Schoenfeld (1988)emphasized that there is nothing inherently wrong with such
beliefs because they arise from the classroom context in which students encounter
mathematics. Instead, he argued that the curriculum and the culture that encourages such
beliefs are the factors in need of change. For instance, if, based on their classroom
experiences, students believe that all mathematics problems ought to be solved within
five minutes, then it is unreasonable to expect that they engage with any mathematical
problem for longer than five minutes.
Similarly, students’ beliefs centering on self-concept and confidence are likely to
affect their willingness to engage with mathematics. NAEP data on this topic indicated
that the percentage of students who believe themselves to be good at mathematics
dropped from 65% in grade 3 to 53% in grade 11 (Dossey, Mullis, Lindquist,&
Chambers, 1988). Interestingly, work done by Reyes(1984)and Meyer and Fennema
(1988)showed that beliefs about confidence in doing mathematics differ by gender.
Males tend to be more likely to report feeling confident than females, even when females
have better reasons, based on their performance,to do so.
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Attitudes towards mathematics. It is difficult to separate research on beliefs
from research on attitudes. Under McLeod’s(1992)conceptualization, attitude refers to
affective responses that involve positive or negative feelings of moderate intensity and
reasonable stability”(p. 581). Examples of such attitudes towards mathematics include
liking algebra, disliking counting problems, and being bored by calculus. According to
McLeod,these attitudes tend to develop in one oftwo ways: either through repeated
emotional reactions, or by copying existing attitudes to new but related tasks. For
example, a student who has repeated negative experiences with fractions will eventually
develop a stable negative attitude towards fractions and may extend this negative attitude
to working with decimals.
Research suggests that attitude and achievement are related in mathematics, but
assigning directional causality between the two can be difficult. That is, it is difficult to
predict whether positive attitude leads to achievement ofsuccess in mathematics, or
whether a history of success develops a positive attitude towards mathematics. In their
meta-analysis of studies involving research on affect, Ma and Kishor(1997)concluded
that the causal relationship was from affect to achievement, albeit v^th an effect size that
was not strong enough for educational practice, despite being statistically significant.
They also noted that the causal relationship from achievement to attitude was
insignificant.
Emotions and emotional responses to mathematics. Emotions are described as
intense and rapidly changing states offeeling that can be experienced either consciously
or subconsciously during mathematical activity (DeBellis & Goldin, 2006). They are
arguably the most important concept in McLeod’s(1992)conceptualization of affect,
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because it is through repeated experience of emotion that students form more stable
attitudes and beliefs. Despite this, emotions have not been studied in great detail in
mathematics education (Zan et al., 2006). McLeod attributed this lack to the fact that
historically most studies of affect in mathematics education were large scale data-driven
endeavors, which measured what he called relatively stable affective factors. DeBellis
and Goldin (2006)suggested a different reason, namely that “mathematics, unlike the
humanities, music, or the arts, is commonly understood as ‘purely rational’, with emotion
playing no role”(p. 131).
In recent years, however, there have been some studies exploring this interplay of
emotions and cognition, especially in the context of problem solving. The study
conducted by Op’t Eynde, De Corte, and Verschaffel(2006)serves as an excellent
example of analysis of this interplay between emotion and cognition. Their findings
reported a complex flow ofemotion in the course of solving a problem, which differed
from individual to individual. For most students, negative emotions such as panic or
frustration signaled an inability to solve the given problem in the anticipated manner. The
students differed, however,in their responses to these negative emotions. For some,the
negative emotions were a precursor to giving up on the task. For others, the negative
emotions were experienced as a signal to change strategies on the problem at hand. Based
on this, the researchers concluded that “Teaching students how to solve mathematical
problems then implies that we have to teach them also how to cope effectively with
feelings offrustration or sometimes anger”(p. 204).
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Conclusion
Despite long-standing beliefs that mathematics is inherently value- and culturefree (Presmeg 2007), research in recent years has found that the field of mathematics is as
prone to issues of race, power, and culture as any other field(DIME,2007). The
achievement gaps that exist across various groups ofstudents have remained more or less
stable since they were first observed (Dossey et al, 1988; Lubienski & Shelley, 2003),
despite attempts at various reforms in mathematics education(Cobb & Nasir, 2002). To
explain these gaps, researchers have begun to examine issues ofinequity in the
educational opportunities offered to the populations in which these achievement gaps
exist. Deeper research and analysis is needed to examine the ways in which these issues
of inequity have historically been perpetuated on the populations in which they persist
(Martin, 2000; Cobb & Nasir, 2002).
One of the key pieces in understanding the larger issues of social inequity in
mathematics education is the process of enculturation through which students are
inducted into (or excluded from)the world of mathematics(Schoenfeld 1992). This
process of enculturation is perhaps best examined through study ofthe mathematics
identities that students hold, and the ways in which these identities are formed and
changed. Research that seeks to do this diverges into two paths. One ofthese paths
follows the traditional method of borrowing language from psychology in analyzing the
role of affect and the ways in which in interacts with cognition in mathematics learning
(McLeod, 1992). The other path relies on theorists like Wegner(1998) who see identity
as being fundamentally linked to cultural practices, and therefore seeks to study identities
in terms of cultural influences exerted at a number oflevels.
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Martin's(2000)seminal multilevel framework examined cultural influences on
students’ mathematics identities at four levels. The sociohistorical level examined various
cultural legacies that account for historical inequities. The community level then
examined the ways in which these sociohistorical influences affected the communities to
which students belong. The school level examined the culture ofthe school, and more
importantly, the culture of the classroom. Finally, the intrapersonal level examined the
issue of personal agency, through which students interacted with all these influences and
sought to either work with them or overcome them in order to achieve success in
mathematics and in broader contexts.
In contrast, McLeod’s(1992)conceptualization of affect approached study into
identity by examining the role of affect. Here, affect was conceptualized as comprising of
emotions, attitudes, and beliefs, which were arranged on a scale of increasing stability
and deceasing intensity such that emotions were the most intense and least stable, and
beliefs were the least intense and most stable. Much ofthe research conducted on the
interplay between affect and cognition centered on the ways in which students approach
problem solving as an activity. It is currently theorized that repeated or transferred
emotional experiences influence the formation of attitudes towards mathematics, which
in turn shape the beliefs that students hold about mathematics. These beliefs make contact
with Martin’s(2000)framework at various levels, thereby exerting influence on identity
in a number of ways(see Figure 3).
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Figure 3. Identity as pivot. Students’ mathematics identities act as a pivot between their
individual experiences and the cultural forces that surround them.

Although major strides have clearly been made in studying the role of both
culture and affect, researchers continue to assert that this is merely a starting point; that
further and deeper research is needed in order to yield richer theorizations of these
concepts that tend to interact in complex and unpredictable ways(Cobb & Nasir, 2002;
Martin, 2000; McLeod 1992; Zan et ah, 2006). In addition to further theorization,
research that presents student narratives regarding the cultures to which they belong as
well as their affective experiences is needed (Martin, 2000; McLeod 1992; Zan et ah,
2006).
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Chapter 3: Methodology
Students' mathematics identities exert a meaningful influence on the ways in
which they engage with mathematics. The review of literature indicates that culture plays
an integral role in the ways that students fomi and change their mathematics identities.
Because this area of research is relatively new in mathematics education research, a
variety of researchers have called for further theorization and research(DiME 2007;
Martin, 2000; Schoenfeld. 1992; Lubienski, 2002). In particular, there is a lack of
research on the ways in which the culture ofthe home impacts and influences the
mathematics identities that students bring to the classroom.
In their analysis of the 1986 NAEP,Dossey et al.(1988)reported that 60% of
students in grade 3 reported that they liked mathematics. This percentage dropped to 55%
for their grade 7 counterparts, and dropped further to 50% for their grade 11 counterparts.
The experiences that these students have in the mathematics classroom are quite likely to
play a significant role in explaining this drop. It should be noted, however, that the
average student spends roughly 5 hours a week in the mathematics classroom when
school is in session. In contrast, the same student spends upwards of 50 hours in the
company of his or her parents and peers. This observation motivated the design ofthis
study. Explicitly, the study focused on the following questions.
1. In what ways are students’ mathematics identities influenced by their parents and
peers?
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2. How do the implicit and explicit messages that parents and peers send to students
about the importance of mathematics differ?
The following sections will describe the subjects sampled, development ofthe study and
the procedures used to address the research questions. In addition to this, methods of data
analysis and limitations of the study will also be discussed.
Subjects
A total of 39 participants were sampled for this study. Ofthese participants, 12
were male and 27 were female. The participants were volunteers from a single section of
College Algebra taught at a public university in the southeastern region ofthe United
States. All of the participants were between tlie ages of 18 and 25. The majority ofthe
participants were age 18, with 11 participants at age 19,1 participant at age 24, and 1 at
age 25. Of the 39 participants, 28 reported themselves as Caucasian,8 as AfricanAmerican, 2 as Asian, and 1 as Hispanic. All but two ofthe participants were US
citizens; the other two hailed from Korea and the Philippines. All but one of the
participants spoke English as their first language.
There were 32 freshmen, 5 sophomores, 1 junior, and 1 senior in the sample.
These participants represented a variety ofcollege majors including accounting (1),
biochemistry (1), biology (2), business (4), Chinese (1), criminal justice (1), education
(3), English (2), exercise science (1), history (1), liberal arts (1), marketing (2), nursing
(6), political science (1), psychology (2), and undecided (9). Based on their choice of
majors, at least 16 of the participants were enrolled in programs that require mathematical
fluency.
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Instruments Used in Data Collection
This study made use oftwo instruments in data collection, namely, the
Mathematics Identity Survey (see Appendix A)and a set of interview questions(see
Appendix B). The researcher created both ofthese instruments for the purposes ofthis
study. The purpose and design of these instruments is described in the following sections.
The Mathematics Identity Survey. The researcher created the Mathematics
Identity Survey for the purposes of collecting data that(a)provided demographic
information on the participants,(b)indicated whether the participants had positive or
negative mathematics identities, and (c) provided insight into the messages that the
participants received from their parents and peers on the subject of mathematics.
To accomplish this, Part A ofthe survey posed a series of ten Likert scale items
that sought the participants’ opinions about mathematics. Part B ofthe survey contained
three open-ended questions. The first question asked the participants about their
performance in the College Algebra course they took and also asked them to describe
how they felt about their performance. The second and third questions asked the
participants to describe whether they would consider changing their major to
mathematics and how they and their families would feel about this.
Interview Questions. The researcher compiled the list of interview questions to
be used in the follow-up interviews to gain a deeper understanding ofthe participants’
mathematics identities, home lives, and their interactions with their parents and peers in
the context of mathematics. The exact list of interview questions posed to the participants
was different in each of the interviews because the interviews were structured in a
narrative format in which the flow of conversation directed which questions were asked
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and in which order they were asked. The researcher’s goal in using this format with these
questions was to help the participants feel comfortable enough during the interviews to
offer rich narratives.
Procedures Used
The study was conducted between December 2009 and February 2010. The
sample of convenience came from a single section of a College Algebra course taught at
a public university in the southeastern region ofthe United States. The study consisted of
four phases, each of which is described in the following paragraphs.
Phase 1: The Mathematics Identity Survey. The mathematics department at the
university approved recruitment for this study in a single section of College Algebra. The
researcher spoke to the class during one oftheir final meetings for the semester. In her
presentation, she described the nature ofthe study and asked for volunteers who wanted
to participate in the study.
Informed Consent. The researcher discussed the topic ofthe study and the risks
and benefits associated with participation in the study with the participants. She also
reminded them that no payment was provided or required for participation in the study.
She then assured the participants that the information they shared with her over the
course of the study would be kept confidential and secure. Finally, she reminded the
participants that they had the right to withdraw from the study at any point.
The Institutional Review Board(IRB)classified this study as one that did not
require written consent from the participants. Instead, the IRB recommended that the
participants be given information sheets that contained information about the study and
described the participants’ rights. The researcher distributed these IRB-approved
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information sheets (see Appendix C)to the participants to serve as a written reminder of
the information she shared with them during her presentation.
Implementation. Once the participants indicated that they understood the
implications of participating in the study and consented to participating in it, the
researcher distributed copies of the Mathematics Identity Survey to them and asked them
to complete the survey. While doing so, she reminded the participants that they could
take as much time as they needed to complete the survey. The participants completed the
surveys in less than ten minutes and returned them directly to the researcher.
Debriefing. After the participants returned the completed Mathematics Identity
Surveys to the researcher, she thanked them for their participation and reminded them
that only those participants who had agreed to be contacted for a follow-up interview
would be so contacted. She also reminded them of their right to withdraw at any time and
said that their decision to withdraw would mean that none ofthe data they submitted
would be used in the final analysis for this study.
Phase 2: Preliminary data analysis. This phase of data analysis dealt with
analyzing data collected from the Mathematics Identity Survey. The researcher entered
the participants’ data from the surveys into an Excel spreadsheet to facilitate analysis.
This analysis is described in the following paragraphs.
Part A of the survey consisted of ten Likert scale items. The response scale
associated with these items was a 5-point scale anchored by “strongly agree”(5)and
“strongly disagree”(1). Six of the items were positive, so that a response of5 indicated a
strongly positive opinion of mathematics. Four of the items were negative, in that a
response of 5 indicated a strongly negative opinion of mathematics. In order to yield a
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consistent total score, these four items were recoded by reversing the responses so that a
5 was changed to a 1,4 to 2, 3 to 3. 2 to 4, and 1 to 5. The researcher then summed up
these response scores for each participant to generate a total score between 10 and 50. A
score of 50 indicated a very positive mathematics identity whereas a score of 10 indicated
a very negative mathematics identity. The researcher then calculated the mean, median,
mode, and standard deviation of these total scores in order to identify how these scores
were distributed. The analysis of these scores is presented in Chapter 4.
Part B of the survey consisted of three discussion questions. The researcher used
the qualitative method of open coding (Strauss & Corbin, 1990)to allow themes to
emerge from the data generated from tliese questions. Unfortunately, the data supplied by
the participants in Part B of the survey did not address the original research questions,
which were stated as follows:
1. Are students who identify themselves as disliking mathematics more likely to
have received negative messages about mathematics from their friends and family
than are students who identify themselves as liking mathematics?
2. Is a student’s race/etlinicity related to the types of messages they have received
about mathematics?
3. Is a student’s gender related to tlie types of messages they have received about
mathematics?
The vast majority of the responses to Part B ofthe survey were either left blank or
answered with a quick sentence that did not provide any insight into the messages that the
participants had received about mathematics. Patton (2002)encourages qualitative
researchers to allow their continuing analysis oftheir fieldwork to change design
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elements of their research. In light of this, the researcher reshaped the research questions
to the following;
1. In what ways are students’ mathematics identities influenced by their parents
and peers?
2. How do the implicit and explicit messages that parents and peers send to
students about the importance of mathematics differ?
By reshaping the research questions, the researcher was able to modify the study to
provide greater emphasis to the data collected during the follow-up interviews.
Phase 3: Interviews. Nine ofthe participants gave their consent to being
contacted for a follow-up interview. The researcher contacted all nine of these
participants through phone calls, emails, and text messages. For each ofthese
participants, if they had supplied a phone number,the researcher used that phone number
as the primary means of contact. If they did not respond to the phone call or did not
supply a phone number, the researcher sent the participants an email. If a given
participant did not respond to more than three attempts to establish contact, the researcher
made no further attempts to contact him or her.
Eight of these participants scheduled interviews with the researcher. Ofthese
eight, four did not appear for their interviews. When participants did not appear for their
interviews, the researcher made further attempts to contact them in order to reschedule
the interviews. Two of these participants rescheduled their interviews, but did not appear
for the interviews a second time. The researcher made no further attempts to contact
participants who did not appear for their rescheduled interviews and did not respond to
more than two attempts to contact them.
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Four participants appeared for their scheduled interviews. The interviews were
conducted in a secluded area of the university’s main library. In each case, before starting
the interview, the researcher reminded the participants ofthe nature ofthe study and of
their right to withdraw. She also asked them for their consent in audio recording their
interview session.
The interview questions focused on the ways in which the participants’ parents
and peers had influenced their attitudes towards math. Over the course ofeach interview,
the researcher rearranged and reworded the questions so as to allow for a natural flow of
conversation. Her goal in doing so was to facilitate the participants’ comfort in the
interview setting and to elicit a rich range of responses from them.
At the conclusion of each interview, the researcher thanked the participants for
their participation and infonned them once again oftheir right to withdraw at any time.
She also gave them information regarding when the analysis ofthe results from the study
would be published. Finally, she transcribed the audio recording of each interview in
order to facilitate data analysis.
Phase 4: Data Analysis. The Mathematics Identity Survey and the audiorecorded interviews were the two main data sources in this study. The data collected were
analyzed using qualitative methods that will be discussed in the next section.
Data Analysis
This study used the constant comparative method of data analysis(Strauss &
Corbin, 1990). In the preliminary data analysis, the researcher used open coding to
generate themes from the data collected from Part B ofthe Mathematics Identity survey.
For the final analysis, she created a case for each participant who was interviewed and
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used open coding (Strauss & Corbin, 1990)and cross-case analysis(Patton, 1990)to
allow themes to emerge from the data. These themes are defined in the following chapter.
Case creation. The researcher assembled data from the Mathematics Identity
Survey and the participant interviews to create a case for each participant. Each case
contained the following items:
1. A two-letter identification code.
2. A numerical score from 0-50 generated from Part A ofthe participant’s
Mathematics Identity Survey.
3. The participant’s wTitten responses to Part B ofthe Mathematics Identity
Survey.
4. The transcript of the participant’s interview.
The researcher then cut the participants’ written responses and interview transcripts into
strips. Each strip contained a single question and the participant’s response to that
question. The researcher marked the back of each ofthese strips with the two-letter
identification code assigned to the corresponding participant.
Open coding and cross-case analysis. The researcher grouped the response
strips by the questions posed to the participants. She then followed the principles of open
coding to code the participants’ responses to each question. She read each group of
response strips and underlined key phrases in the responses. She then re-read the
responses and assigned codes to these key phrases. This allowed her to identify the
themes present in the participants’ responses to each question. At the end ofthis process,
she labeled the relevant codes on the back ofthe strips.
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Fhe researcher then grouped the strips according to the codes present. If a strip
had more than one code on it, she made a copy of that strip to make sure that each group
included all of the responses corresponding to that group’s code. She then chose the
themes that were pertinent for answering the research questions and used them to compile
the results presented in the next chapter.
Limitations
This study had two major limitations. The first ofthese was that the data gathered
from the sample population could not be generalized to a larger population. This
limitation stems from two reasons, the first of which is that the majority ofthe data that
contributed to the final analysis and results was gathered from a very limited number of
semi-formal interviews. As Martin (2000)stated, however, it is still important to conduct
such small scale studies because they convey the participants’ narratives and perspectives
to the research community at large. The second reason is that the research design ofthe
study used a sample of convenience rather than a carefully constructed random sample
that would be representative of the general population.
The second major limitation of this study was that the data collected was analyzed
by a single researcher. In a qualitative study such as this one, it is difficult to prevent the
researcher’s personal biases from influencing the ways in which the data was collected,
analyzed, interpreted, and presented.
Summary
The researcher collected data from 39 students enrolled in a College Algebra
course at a public university. The instruments she used in data collection included the
Mathematics Identity Survey as well as a set of interview questions. She then analyzed
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the data she collected according to the constant comparative method by utilizing open
coding (Strauss & Corbin, 1990)and cross-case analysis(Patton, 1990). The major
limitations in this study were that the results could not be generalized to the larger
population and that the study was conducted by a single researcher.
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Chapter 4: Results
In order to belter understand the mathematics identities that students bring to the
classroom, it is important to consider the cultures to which they belong. As indicated by
the review of literature, one of the largely unexamined areas in this area ofresearch is the
effect of the culture of the home on the students’ mathematics identities. Specifically, this
study seeks to address the following research questions:
1. In what ways are students' mathematics identities influenced by their parents and
peers?
2. How do the implicit and explicit messages that parents and peers send to students
about the importance of mathematics differ?
The participants in the study were recruited from a single section of a College
Algebra course taught at a public university in the southeastern region ofthe United
States. The participants provided data in the form ofsurveys and semi-formal interviews.
In particular, the data collection process aimed to establish an understanding ofthe
students’ mathematics identities as well as how their identities were influenced by their
parents and peers.
The following sections in this chapter will first discuss the results from the
Mathematics Identity Survey for the entire sample of 39 participants. The chapter will
then present an analysis of the data collected from the four participants who were
interviewed for this study. Throughout this chapter, participants will be referred to by
pseudonyms assigned by the researcher.
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Mathematics Identity Survey Scores
The scores from Part A of the Mathematics Identity Survey indicated how strongly
positive or negative participants' mathematics identities were. The lowest possible score
was 10, which indicated a strongly negative mathematics identity. The highest possible
score was 50, which indicated a strongly positive mathematics identity. The mean,
median, and mode of the scores were all 31. A histogram of the participants’ scores
suggested that the scores cire normally distributed, vdth a standard deviation of8.
The researcher then used the Mathematics Identity Survey scores to assign each
participant to one of four categories:(a)strongly positive mathematics identity, with a
score of 39 or more;(b) positive mathematics identity, with a score between 31 and 39;
(c) negative mathematics identity, with a score between 31 and 22; and(d)strongly
negative mathematics identity, with a score of 22 or less.
Of the 39 participants who were surveyed, 15% had strongly positive mathematics
identities, 38% had positive mathematics identities, 26% had negative mathematics
identities, and 21% had strongly negative mathematics identities. Ofthe 9 participants
who consented to be contacted for a follow-up interview, 22% had strongly positive
mathematics identities, 33% had negative mathematics identities, and 44% had strongly
negative mathematics identities. Of the 4 participants who scheduled and appeared for an
interview, 1 had a strongly positive mathematics identity and 3 had strongly negative
mathematics identities. The data from tlieir interviews will be presented in the following
sections.
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Positive Mathematics Identity
The themes that will be discussed in this section emerged from Sumiko’s
interview data. Sumiko had a strongly positive mathematics identity, with a Mathematics
Identity Survey score of 43. Sumiko presented herself as a quiet, competent and
conscientious student. She stated that altliough she was good at mathematics,she did not
feel very interested in further study in the subject.
Academic achievement and self-reliance. This theme occurred in several of
Sumiko’s responses to the interview questions. Sumiko’s parents were first generation
immigrants from an Asian country. They placed a strong emphasis on education and
academic achievement because of their experiences in their home country. Sumiko
described this attitude as,‘‘It's either you have a degree or you’re nothing.”
Sumiko had an interesting perspective with regards to her parents’ emphasis on
academic achievement. When asked if she felt that her parents had influenced her, she
stated that they had not and that her achievement stemmed from the pressure that she put
on herself. In her nan-ative about her early school experiences, however,she explained
that her parents had originally put a lot of pressure on her to meet their high standards of
academic success. Although she complied with this expectation for most of her early
school career, she rebelled against this when she was in the seventh grade. At that point
her grades fell and her parents reacted by easing tlie pressure that they had placed on her.
She then stated that because her parents eased the pressure on her, she started doing well
in school in eighth grade.
It is interesting to note that Sumiko’s parents placed a great deal of importance on
her being self-reliant when it came to navigating the academic world. From their
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perspective as first-generation immigrants, they felt that they did not understand the
American school system. Sumiko said that when she needed help for school, it was left
up to her to reach out to a peer or a teacher because her parents felt inadequate to the task
of helping her with her schoolwork.
Mathematical competence in the real world. During her interview, Sumiko
stated that she tracks the mileage and fuel efficiency of her car and also handles her own
budget. This echoed the theme of self reliance mentioned above. Although she did not
mention her parents' influence in this, contrasting this information with the data supplied
by participants who had negative mathematics identities suggested that this may be a
result of her parents encouraging her to see mathematical competence in the real world as
an expected part of her adult life.
Negative Mathematics Identities
This section describes the themes that emerged from the interview data provided
by three participants, namely Kendrick, Lucilla, and Stephanie. All three participants had
strongly negative mathematics identities, with Mathematics Identity Survey scores of 22,
15, and 22, respectively. Kendrick presented himself as an upbeat student with a great
interest in studying modem languages. Both Lucilla and Stephanie described themselves
as disengaged students who had not yet found any academic subject that interested them.
Strong identification with role models. All three participants spoke of role
models with which they identified. All ofthese role models were described as having
negative mathematics identities. For example, Kendrick described himself as spontaneous
and creative, which are traits that he shares vdth his mother. Kendrick’s family was the
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strongest exemplar of this theme. In his interview, Kendrick described his family’s
attitude towards math as follows:
My dad's really good in math ... and so he helped me as long as he could. My
mother is not good at math at all. I think I got that from her. So, my younger
sister's not that good at math either so, math has a very negative connotation in
my household.
When asked for his thoughts on how he felt his family had influenced his views on
mathematics, he replied that although his father had tried to help him acquire better
learning strategies, he felt closer to his mother than his father and therefore still felt that
he did not like mathematics.
Stephanie shared a similar experience during her interview. Stephanie identified
her grandparents as her caretakers, with her grandmother as her role model. In describing
her grandmother, Stephanie said that,“She’s an English major. She,she hates math too....
She, I guess we never really, like, when I was little, she always would read to me, but we
never talked about math.” Note, however, that Stephanie’s grandmother was supportive
of her struggles and successes with mathematics. In describing her struggles with
mathematics and how it affects her self esteem, Stephanie said “I remember I made an A
on one of my college algebra tests and my grandma put it on the 'frigerator. She was so
happy.
Success comes from ability rather than effort. This theme occurred repeatedly
in the interviews. Lucilla’s interview provided an interesting perspective on this theme.
Lucilla identified strongly with her peers, all of whom were on academic probation.
Although her parents encouraged her to work hard to understand mathematics, this
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message was undermined by her peers, who attributed success at mathematics largely to
innate ability. Due to this belief, Lucilla described interactions involving schoolwork
with her family as being intensely frustrating:
My dad w ould help me study for tests and, 1 don't know,I get so confused about it
and so aggra\ ated when 1 can't figure it out. I just get really upset and will start
crying, like 1 started crying with my tutor when I was trying to study.
Lucilla’s case is particularly interesting in that she described her family as always placing
a great deal of value on the notion of working hard to succeed at something. Further, she
stated that doing well in mathematics was important to her selfesteem. Despite this,
Lucilla’s acceptance of the nomis set by her peers clearly sapped her motivation to work
hard to understand and be successful at mathematics.
Kendrick and Stephanie also said that they agreed with the idea that success in
mathematics comes largely from innate ability. They also confirmed that this idea is one
with which their parents and peers agree.
Mathematical competence in the real world: Someone else is responsible.
When asked whether they tracked their car’s fuel efficiency or mileage and whether they
handled their own budgeting, all three participants in this category indicated that
someone else in their household is responsible for these tasks. In Kendrick s case, his
father took care of all of what Kendrick termed as “structured” tasks. Similarly, Lucilla,
who identified strongly with her peers, stated that none of her peers were good at tracking
their money. She further stated that both her parents handled these tasks, but it was clear
that she did not see it as within her responsibility to do so. Instead, she depended on her
parents for these tasks. Although Stephanie did not identify who in her family was
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responsible for handling these tasks, she emphatically stated that it was not her. She then
described her struggles with keeping track of her money now that she no longer lived at
home.
Summary
The mathematics identities that participants hold are influenced by their parents and
peers in a number of ways. Sumiko, who had a strongly positive mathematics identity
indicated that she received positive messages about mathematics from parents and peers.
She came from a home where she was encouraged to be self-reliant in pursuing academic
success and was encouraged to see mathematics as an expected part of her adult life.
In contrast, Kendrick, Lucilla, and Stephanie, who had strongly negative mathematics
identities, indicated that although they received positive messages about mathematics
from their parents, these messages were often undermined by the implicit messages their
role models communicated about mathematics. Their self-reliance in mathematical
pursuits was also undermined by family structures that assigned responsibility for real
world mathematical tasks overwhelmingly to one person in the family. Additionally, their
families and peers saw success in mathematics as a result ofinnate ability rather than
effort
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Chapter 5: Conclusion
Many of today's most lucrative careers in fields such as computer science,
scientific research, and business require one to be adept with mathematics. Without a
track record of success with mathematics, these careers are considered closed to students
who wish to enter them. Therefore, it is vital for mathematics educators to encourage
students to engage with mathematics in meaningful ways. Mathematics education
researchers, then, must seek to understand the ways in which students engage with
mathematics in order to identify factors that are common to students who enjoy success
in mathematics. Further, in order to be truly helpful, the major goal of such research
ought to be to identify factors that can be controlled or changed in order to improve
outcomes for students.
This study owes much to Martin’s(2000)seminal analysis of the mathematics
identities that African-American students bring to the classroom, which provided much of
the framework used by this study. Specifically, this study aimed to examine the ways in
which the culture of the home impacts the mathematics identities that students bring to
the classroom. To do so, this study posed the following research questions:
1. In what ways are students’ mathematics identities influenced by their parents and
peers?
2. How do the implicit and explicit messages that parents and peers send to students
about the importance of mathematics differ?
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In order to answer the research questions, the researcher designed the
Mathematics Identity Survey as well as a set of interview questions to be used in semiformal interviews. The researcher recruited participants for the study from a single
section of a College Algebra course taught at a public university in the southeastern
region of the United States. A total of39 participants completed the Mathematics Identity
Survey for this study,4 of whom scheduled and appeared for follow-up interviews. The
researcher used qualitative methods to analyze the data collected. Due to the limitations
presented by the selection of the sample, as well as the final size ofthe sample, the results
generated from this study cannot be generalized to the larger population.
The major themes that emerged from the data centered on academic achievement.
self-reliance, strong identification with role models, and mathematical competence in the
real world. It should be noted tliat the data used for this analysis came from a total offour
participants in this study. Interestingly, each ofthese four participants had either a
strongly positive or a strongly negative mathematics identity, i.e. their Mathematics
Identity Survey Scores were either one standard deviation above or below the mean ofthe
sample. This suggests that these participants had strong feelings about mathematics, and
were motivated to speak about their experiences with mathematics. The sections below
offer interpretations of the data presented in the previous chapter.
Positive Mathematics Identity
Sumiko’s interview provided an interesting perspective into the family dynamic
that encouraged her to come to hold a strongly positive mathematics identity. Her parents
valued academic achievement and self-reliance. They also encouraged her to see
mathematical competence in the real world as an expected part of her adult life. Given
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this home environment, it was not at all surprising to find that Sumiko had a strongly
positive mathematics identity.
It is interesting to note that Sumiko stated that she did not feel that her family
influenced her identity as a student of mathematics. She felt that her drive to succeed
came mainly from pressure that she placed on herself As an example, she described a
period in her academic career during which she performed poorly at school. She said that
her parents responded by easing the pressure they placed on her. As a result, she began to
perform well in school again.
There is, however, an alternative interpretation of this sequence of events.
Sumiko’s parents clearly inducted her into a belief system in which academic success
was seen as a very desirable attribute. In doing so, they placed a great deal of pressure on
her. When she rebelled against this pressure, her parents eased their stance, which
allowed her to internalize tlieir values and beliefs. Had they not done this, it is possible
that they would have invited further oppositional behavior from her.
Sumiko also mentioned that her parents, who were first-generation immigrants
felt inadequate to the task of helping her navigate the academic world. This meant that it
was up to Sumiko to get the help that she needed from her teachers and peers. It is easy to
see how this attitude would serve as a powerful message about self-reliance in academic
pursuits, especially when expressed alongside with high expectations for academic
success.
Negative Mathematics Identities
Kendrick, Lucilla, and Stephanie all had strongly negative mathematics identities.
Each of them identified strongly with a role model who also had a negative mathematics
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identity. It is important to note that all three ofthese participants came from home
environments that valued academic achievement. These participants agreed with the idea
that success in mathematics comes from innate ability rather than effort, and stated that
their families and friends also agreed with this idea. These participants also did not see
mathematical competence in the real world as an expected part oftheir adult lives. They
attributed this to the fact that in each of their homes,someone else was responsible for
real world mathematical tasks.
These participants were strongly influenced by their role models. In each case.
they described their role model as not being “a math person”. Although their role models
encouraged them to seek success at mathematics, it is possible that they undermined this
message by refusing to identify tliemselves as doers of mathematics. Stephanie provided
a particularly poignant statement of this when she said tliat although her grandmother
often read to her as a child, they never did mathematics together.
The implicit and explicit messages that these participants received about
mathematics were not in agreement. This was illustrated by the fact that in each oftheir
families, there was a single person who was responsible for mathematical tasks in the real
world. This underscores how dissonance in the explicit and implicit messages sent by
families can undermine the ways in which these participants see mathematics as
important and relevant to them. If children are not encouraged to accept responsibility for
mathematical tasks in the real world, it is easy to see how this would lead to their being
disengaged and unmotivated in their study of mathematics.
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Directions for Future Research
Further research is needed in order to generalize these findings to the population
at large. If such research supports the findings in this study, it would allow researchers to
make certain strong recommendations to the families of mathematics students as well as
to educators. First, efforts should be made to educate families about how the implicit
messages they send about mathematics can undermine their explicit messages in
powerful ways. Second, more public awareness is needed on the topic of success in
secondary school mathematics being a function of effort rather than innate ability. Third,
it is necessary to make a public recommendation that parents make efforts to share the
world of mathematics with young children, much as they share the world ofreading
today. In order to have the support needed for these recommendations, it would be
helpful for the findings of this study to be confirmed in a statistically rigorous
quantitative study.
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Appendix A
Mathematics Identity Survey
Identification Information
2. Gender:
1. Name:

□ Male
□ Female

3. Major:
5. Nationality:

6. Is English your first language?
n Yes

4. Age:
7. Race/Ethnicity:
□ American Indian or Alaskan
Native
□ Asian
□ Black or African American

No, my first language is

8.1 am a:
Freshman

□
□
□
□

Sophomore
Junior
Senior

□ Hispanic or Latino
□ White
□ Native Hawaiian or other
Pacific Islander
□ Other

Would you be willing to be contacted for a follow-up interview for this study? Yes /
No
If so, please provide contact information:
Email address
Phone number
Please note that not all survey responses will be contacted for an interview.
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Part A. Circle the number that best represents your response to each of the
following statements.
Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

5

4

3

2

1

2. I like solving math problems. 5

4

3

2

1

3. Learning math is important
to me.

5

4

3

2

1

5

4

3

2

1

5

4

3

2

1

^

4

3

2

1

5

4

3

2

1

8. I want to take more math
classes.

5

4

3

2

1

9. Math does not make sense to
me.

^

4

3

2

1

10. When I can’t solve a math
problem quickly, I stop
trying to solve it.

5

4

3

2

1

1. I am good at math.

4. Solving a difficult math
problem makes me feel
good.
5. What I have learned in this
class will not be useful to me
outside of this class.
6. I get good grades in my math
classes.
7. Math classes are difficult.

Part B. Please respond in the space given.
1. What grade do you expect to get in this class? How do you feel about it?
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2. How would you feel about changing your major to Mathematics? Would you be
successful at it? What concerns would you have?

3. How do you think your friends and family would react if you were to change your
major to Mathematics? Would they be supportive? What kinds of concerns do you
think that they would have?
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Appendix B

Interview Questions
\

Tell me a little about yourself.

2. How would you describe yourself as a student?
3. What role has your family played in your experiences as a student?
What are your friends’ attitudes towards school like?
5- Tell me about your experiences with mathematics.
5. Do you feel that your family has influenced you in the way that you feel about
mathematics?
7. When you were in high school, how did you approach homework?(Did you do it
at the kitchen table with your family? Did your parents help you?)
8, How do you approach studying for mathematics?
9, Does success at mathematics play a role in your self-esteem?
10. Outside of teachers, what factors do you believe influence your success in
mathematics?
11. Do you drive? If so, do you keep track of your car’s fuel efficiency and mileage?
12. Who takes care of your financial budgeting?
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Appendix C
Information about a Research Study
Title: The role of cultural attitudes in mathematics education
Investigator
Samantha J. Grey
Undergraduate Student
Department of Curriculum and Instmction
The University of Mississippi
(720)579-3501
samjgrey@gmail.com

Advisor
Dr. Angela Barlow
Associate Professor of Mathematics
Education
,^
Department of Curriculum and InstrucUon
OWMB(Old Wal Mart Buil(Ung)
The University of Mississippi
(662)915-1276
abarlow@olemiss.edu

Description
We want to know how a person’s attitude towards mathematics is affected by their
are
culture and the messages they receive about mathematics from the people that
important to them. In this survey, you will be asked for demographic data, e.g. yo^ age,
race, nationality, as well as responses to questions that address how you and your family
and friends feel about mathematics. You may also be selected for a follow-up interview
in which we will ask you more detailed questions about your survey responses. You can
choose to opt out of the interview portion ofthe study.
Risks and Benefits
. We
You may feel some anxiety when considering your response to the survey questions
do not think that there are any other risks. A lot of people enjoy exploring what-if
scenarios like the ones we present in the survey. Also, we think that you v^ll have a
better understanding of your motivations and goals in the mathematics classroom as a
result of taking this survey.
Cost and Payments
The survey will take about 5-10 minutes to finish, and we will talk to you for about five
no
more minutes. There are no other costs for helping us with this study. There are
payments for participating in this study.
Confidentiality
All of your data, i.e. survey responses, interview transcripts, etc. will be kept in a locked
room in the investigator’s personal possession. Only the investigator and the advisor will
be privy to the data collected. No names will be published or disclosed to the public.
The data will be de-identified on May 1, 2010.
Right to Withdraw
You do not have to take part in this study. If you start the study and decide that you do
not want to finish, all you have to do is to tell Ms. Samantha Grey or Dr. Barlow in
person, by letter, or by telephone at the Department of Curriculum and Instruction, 316
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Guyton Hall, The University of Mississippi, University MS 38677, or(662)915-1276.
Whether or not you choose to participate or to withdraw vwll not affect your standing
with the Department of Curriculum and Instmction, or \vith the University, and it will not
cause you to lose any benefits to which you are entitled.
IRB Approval
This study has been reviewed by The University of Mississippi’s Institutional Review
Board (IRB). The IRB has determined that this study fulfills the human research subject
protections obligations required by state and federal law and University policies. If you
have any questions, concerns, or reports regarding your rights as a participant ofresearch,
please contact the IRB at (662)915-7482.
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